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(57) ABSTRACT

A capacitor component includes a body having a stacked
portion 1n which first internal electrodes and second internal
clectrodes are alternately stacked with each other and with
dielectric layers therebetween 1n a first direction, and having
first and second connection portions disposed on opposite
surfaces of the stacked portion, respectively, in a second
direction perpendicular to the first direction. First and sec-
ond external electrodes are disposed on the first and second
connection portions, respectively. The first and second con-
nection portions each include a metal layer disposed on the
stacked portion and a ceramic layer disposed on the metal
layer. Corners of the body have a rounded shape in a
cross-section of the body extending 1n the first and second
directions.
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CAPACITOR COMPONENT HAVING
CONNECTION PORTIONS WHICH INCLUDE
METAL AND CERAMIC LAYERS

CROSS-REFERENCE TO RELATED
APPLICATION(S)

This application claims benefit of priority to Korean

Patent Application No. 10-2018-0167659 filed on Dec. 21,
2018 1n the Korean Intellectual Property Oflice, the disclo-
sure¢ of which 1s incorporated herein by reference in its
entirety.

BACKGROUND

1. Field

The present disclosure relates to a capacitor component.

2. Description of Related Art

Among capacitor components, a multilayer ceramic
capacitor (MLCC) has advantages such as small size, high
capacitance, ease ol mounting features, and the like.

With the trend for mimaturization and high capacitance of
the multilayer ceramic capacitor (MLCC), it 1s becoming
increasingly important to increase an eflective volume ratio
of the multilayer ceramic capacitor (ratio of a volume
contributing to capacitance to total volume).

Conventionally, when external electrodes are formed, a
method of dipping surfaces of the body on which internal
clectrodes are formed 1n a paste containing a conductive
metal has mainly been used.

However, a thickness of the external electrode formed by
the dipping method may not be uniform and external elec-
trodes may be formed to be excessively thin at the comers
of the body while the external electrodes may be formed to
be unnecessarily thick 1n other portions. As a result, there 1s
a problem that 1t may be dithcult to secure a high eflective
volume ratio. Moreover, when a plating layer 1s formed on
the external electrodes 1n order to increase connectivity and
enhance mounting properties of the multilayer ceramic
capacitor, reliability of the multilayer ceramic capacitor may
be reduced, because a plating liquid may penetrate into the
interior of the body.

SUMMARY

An aspect of the present disclosure may provide a capaci-
tor component having improved moistureprool reliability
and 1mproved capacitance per unit volume.

According to an aspect of the present disclosure, a capaci-
tor component may include a body including a stacked
portion 1n which first internal electrodes and second internal
clectrodes are alternately stacked with each other and with
dielectric layers therebetween 1n a first direction, and 1includ-
ing first and second connection portions disposed on oppo-
site surfaces of the stacked portion, respectively, 1n a second
direction perpendicular to the first direction. First and sec-
ond external electrodes are disposed on the first and second
connection portions, respectively. The first and second con-
nection portions each include a metal layer disposed on the
stacked portion and a ceramic layer disposed on the metal
layer. Corners of the body have a rounded shape in a
cross-section of the body extending 1n the first and second
directions.
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According to another aspect of the present disclosure, a
capacitor component may include a body including a
stacked portion 1n which first internal electrodes and second
internal electrodes are alternately stacked with each other
and with dielectric layers therebetween 1n a first direction,
including first and second connection portions disposed on
opposite surfaces of the stacked portion, respectively, 1n a
second direction perpendicular to the first direction, and
including first and second margin parts disposed on opposite
surfaces of the stacked portion, respectively, in a third
direction perpendicular to the first and second directions.
First and second external electrodes are disposed on the first
and second connection portions, respectively. The first and
second connection portions each include a metal layer
disposed on the stacked portion and a ceramic layer disposed
on the metal layer.

According to a further aspect of the present disclosure, a
capacitor component includes a stacked portion including
first internal electrodes and second internal electrodes that
are alternately stacked and have dielectric layers disposed
therebetween. First and second connections portions each
include a metal layer disposed on the stacked portion and a
ceramic layer disposed on the metal layer, the first and
second connections portions being respectively disposed on
first and second opposing surfaces of the stacked portion and
respectively connected the first internal electrodes and the
second internal electrodes. First and second external elec-
trodes are respectively disposed on the first and second
connections portions. Corners of the first and second con-
nections portions, and corners of the stacked portion along
edges of the first and second opposing surfaces, have a
rounded shape.

BRIEF DESCRIPTION OF DRAWINGS

The above and other aspects, features and other advan-
tages of the present disclosure will be more clearly under-
stood from the following detailed description taken in con-
junction with the accompanying drawings, in which:

FIG. 1 1s a perspective view schematically illustrating a
capacitor component according to an exemplary embodi-
ment 1n the present disclosure;

FIG. 2 15 a perspective view schematically illustrating a
body of the capacitor component of FIG. 1;

FIG. 3 1s a perspective view illustrating a stacked portion
of the capacitor component of FIG. 1;

FIG. 4 15 a cross-sectional view taken along line I-I' of the
capacitor component of FIG. 1;

FIGS. 5A and 5B are cross-sectional views taken along
planes extending 1n the X and Y directions of the capacitor
component of FIG. 1, where FIG. 5A illustrates a cross-
section from which a first internal electrode 1s observed and
FIG. 5B illustrates a cross-section from which a second
internal electrode 1s observed; and

FIGS. 6 through 9 are views illustrating processes of
forming a capacitor component according to an exemplary

embodiment 1n the present disclosure using a transferring
method.

DETAILED DESCRIPTION

Heremafiter, exemplary embodiments of the present dis-
closure will be described 1n detaill with reference to the
accompanying drawings.

In the drawings, an X direction refers to a second direc-
tion, an L direction, or a length direction, a 'Y direction refers
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to a third direction, a W direction, or a width direction, and
a 7 direction refers to a first direction, a T direction, or a
thickness direction.

Capacitor Component

FIG. 1 1s a perspective view schematically illustrating a
capacitor component according to an exemplary embodi-
ment 1n the present disclosure.

FIG. 2 1s a perspective view schematically illustrating a
body of the capacitor component of FIG. 1.

FIG. 3 1s a perspective view illustrating a stacked portion
of the capacitor component of FIG. 1.

FIG. 4 1s a cross-sectional view taken along line I-I' of the
capacitor component of FIG. 1.

FIGS. 5A and 3B are cross-sectional views taken along
planes extending 1n the X and Y directions of the capacitor
component of FIG. 1, where FIG. 5A 1illustrates a cross-
section from which a first internal electrode 1s observed and
FIG. 5B illustrates a cross-section from which a second
internal electrode 1s observed.

Hereinatter, a capacitor component according to an exem-

plary embodiment 1n the present disclosure will be described
in detail with reference to FIGS. 1 through 4, SA, and 5B.

A capacitor component 10 according to the present dis-
closure may 1nclude a body 100 including dielectric layers
111, a stacked portion 110 1n which first and second internal
clectrodes 121 and 122 are stacked in a first direction (Z
direction), and first and second connection portions 141 and
142 disposed on opposite end surfaces of the stacked por-
tion, respectively, 1n a second direction (X direction) per-
pendicular to the first direction. First and second external
clectrodes 151 and 152 are disposed on the first and second
connection portions 141 and 142, respectively. The first and
second connection portions 141 and 142 may include metal
layers 141a and 142a disposed on the stacked portion 110
and ceramic layers 1415 and 1425 disposed on the metal
layers.

Here, according to an exemplary embodiment 1n the
present disclosure, corners of the body 100 may have a
rounded shape on end surtaces of the body 1n the first and
second directions.

In addition, according to another exemplary embodiment
in the present disclosure, the body 100 may include first and
second margin parts 131 and 132 disposed on opposite
surfaces of the stacked portion 110, respectively, in a third
direction, perpendicular to the first and second directions.

The body 100 may include the stacked portion 110, and
the first and second connection portions 141 and 142.

A specific shape of the body 100 1s not particularly
limited, but the body 100 may be formed in a hexahedral
shape as 1illustrated or a shape similar thereto. Due to the
shrinkage of ceramic powder particles contained 1n the body
100 during a sintering process, the body 100 may have a
substantially hexahedral shape, although 1t may not be a
hexahedral shape with completely straight edges or lines.

The body 100 may have the first and second surfaces 1
and 2 opposing each other in a thickness direction (Z
direction) thereof, the third and fourth surfaces 3 and 4
connected to the first and second surfaces 1 and 2 and
opposing each other in a length direction (X direction)
thereol, and the fifth and sixth surfaces 5 and 6 connected to
the first and second surfaces 1 and 2, connected to the third
and fourth surfaces 3 and 4, and opposing each other 1n a
width direction (a Y direction) thereof.

In the stacked portion 110, the internal electrodes 121 and
122 may be alternately stacked with dielectric layers 111
disposed therebetween.
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A plurality of dielectric layers 111 forming the stacked
portion 110 may be 1 a sintered state, and the dielectric
layers 111 adjacent to each other may be integrated with
cach other so that a boundary therebetween 1s not readily
apparent without using a scanning electron microscope
(SEM).

According to an exemplary embodiment in the present
disclosure, a raw material of the dielectric layer 111 1s not
particularly limited as long as 1t may obtain a suflicient
capacitance. For example, a barium titanate-based matenal,
a lead composite perovskite-based material, a strontium
titanate-based matenal, or the like may be used.

The material of the dielectric layer 111 may be prepared
by adding various ceramic additives, organic solvents, plas-
ticizers, binders, dispersing agents, and the like, to a powder
such as barium titanate (BaT10; ) powder, or the like, accord-
ing to an object of the present disclosure.

The stacked portion 110 may be formed by alternately
stacking a ceramic green sheet 1n which the first internal
clectrode 121 i1s printed on the dielectric layer 111 and a
ceramic green sheet in which the second internal electrode
122 1s printed on the dielectric layer 111 1n a thickness
direction (7 direction).

The stacked portion 110 may include a capacitance form-
ing part forming capacitance by including the first and
second internal electrodes 121 and 122 disposed to face each
other while having the dielectric layers 111 interposed
therebetween, and protective parts 112 formed on upper and
lower portions of the capacitance forming part.

Upper and lower protective parts 112 may be formed of
the same composition as that of the dielectric layer 111 and
be formed by stacking one or more dielectric layers that do
not iclude the mternal electrode on the uppermost internal
clectrode of the body 110 and below the lowest internal
clectrode of the body 110, respectively.

The upper and lower protective parts 112 may basically
serve to prevent damage on the internal electrodes due to
physical or chemical stress.

A thickness tp of each of the upper and lower protective
parts 112 (e.g., measured 1n the Z direction) 1s not particu-
larly limited. However, according to an exemplary embodi-
ment 1n the present disclosure, since sullicient roundedness
may be formed at the comners of the body 100 by disposing
the connection portions 141 and 142 on the stacked portion
110, the thickness tp of each of the upper and lower
protective parts may be significantly reduced and a capaci-
tance per unit volume of the capacitor component 10 may be
improved.

For example, according to an exemplary embodiment 1n
the present disclosure, even when tp 1s 20 um or less, the

internal electrodes may be protected while forming suflicient
roundedness, thereby improving the capacitance per unit

volume. Therefore, when tp 1s 20 um or less, an eflect
according to the present disclosure may be more significant.

In addition, a lower limit of tp 1s not particularly limited
and may be appropriately selected 1n consideration of a
radius of curvature R1 of the corner of the body on the end
surfaces 1n the first and second directions of the body, for
example, 5 um or more.

Here, the thickness tp of each of the upper and lower
protective parts may refer to a length of each of the upper
and lower protective parts 112 in the first direction (Z
direction).

On the other hand, the upper and lower protective parts
112 may be divided into a first region adjacent to the
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capacitance forming part (including the internal electrodes)
of the stacked portion 110 and a second region adjacent to
an outer surface of the body.

Here, the first region and the second region of the pro-
tective parts 112 may have different contents ol magnesium
(Mg).

Accordingly, an oxide layer may be formed on a void 1n
contact with the capacitance forming part, and an msulating
property may be ensured to alleviate an electric field con-
centration. Therefore, a breakdown voltage (BDV) may be
improved (e.g., increased) and an occurrence rate of a short
circuit may be reduced.

In addition, the second region of the protective part 112
may be adjusted so as to have the content of magnesium
(Mg) greater than that of the first region, and compactness
of the second region may be increased, thereby improving
moistureproodf reliability. The first region of the protective
region 112 may be adjusted so as to have the content of
magnesium (Mg) smaller than that of the second region,
thereby increasing adhesion with the capacitance forming
part.

The plurality of internal electrodes 121 and 122 may be
disposed to face each other while having the dielectric layer
111 interposed therebetween.

The internal electrodes 121 and 122 may include first and
second 1nternal electrodes 121 and 122 alternately disposed
to face each other while having the dielectric layer 111
interposed therebetween.

The first internal electrode 121 may be exposed to one
surface of the stacked portion 110 1n the second direction (X
direction), and a portion of the first internal electrode 121
exposed to one surface of the stacked portion 110 1n the
second direction (X direction) may be connected to the
metal layer 141a of the first connection portion 141.

The second 1nternal electrode 122 may be exposed to the
other/opposing surface of the stacked portion 110 1n the
second direction (X direction), and a portion of the second
internal electrode 122 exposed to the other surface of the
stacked portion 110 in the second direction (X direction)
may be connected to the metal layer 142a of the second
connection portion 142.

The first and second internal electrodes 121 and 122 may
be electrically separated from each other by the dielectric
layers 111 disposed therebetween.

A material forming each of the first and second internal
clectrodes 121 and 122 is not particularly limited, but may
be a conductive paste including one or more of, for example,
a noble metal material such as palladium (Pd), a palladium-
silver (Pd—Ag) alloy, or the like, nickel (N1), and copper
(Cu).

A method of printing the conductive paste may be a screen
printing method, a gravure printing method, or the like, but
1s not limited thereto.

The first and second connection portions 141 and 142 may
be disposed on opposite surfaces of the stacked portion 110,
respectively, opposing each other in the second direction (X
direction) perpendicular to the first direction (Z direction).

Conventionally, the external electrodes are formed by
dipping the surfaces to which the first and second internal
clectrodes are respectively exposed 1n a conductive paste.

A thickness of the external electrode formed by the
dipping method was not uniform and the external electrodes
were formed too thin at the corner portions of the body while
the external electrodes were formed too thick at other
portions.

When the external electrodes are formed to have the thin
thickness at the corner portions of the body, the external
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clectrodes function as moisture permeation paths and mois-
tureproot reliability may be lowered. Therefore, the external
clectrodes had to be made thicker in order to secure the
external electrodes at the corner portions to a certain thick-
ness or more. Accordingly, there 1s a problem that mounting
density 1s lowered or plating defects due to glass beading or
blister occur.

On the other hand, when the corners of the body are
angled, there 1s a possibility of chipping defect which 1s a
corner breakage phenomenon due to a collision between
chips 1n a process ol manufacturing a MLCC, which may
cause poor appearance and low moistureproot reliability.

In order to solve the problems described above, an attempt
has been made to polish the corner portions of the body so
as to have a rounded shape to prevent the external electrodes
from being formed to have the thin thickness at the corner
portions and to suppress the chipping defect.

However, due to problems such as exposure of the internal
clectrodes caused by polishing the corner portions of the
body, there 1s a problem in that 1t 1s diflicult to secure a
suflicient round at the corner portions of the body in the
conventional structure of the capacitor component. In addi-
tion, 1n a case 1 which the protective parts are formed to
have a thick thickness 1n order to prevent the exposure of the
internal electrode and the like, there 1s a problem 1n that the
capacitance per unit volume of the capacitor component 1s
lowered.

According to an exemplary embodiment in the present
disclosure, since suflicient roundedness 1s formed at the
corners of the body 100 by disposing the first and second
connection portions 141 and 142 on the surfaces of the
stacked portion 110 opposing each other in the second
direction (X direction) thereot, the external electrodes may
be prevented from being formed to have the thin thickness
at the corner portions and the chipping defect may be
suppressed without the capacitance per unit volume being
lowered.

Referring to FIG. 4, when a thickness of each of the upper
and lower protective parts 112 1s tp, and a radius of curvature
of the corner of the body 100 measured along a cross-
sectional surface extending in the first and second directions
(e.g., a cross-sectional surface extending in Z-X directions,
such as a cross-sectional surface extending in L-T direc-
tions) 1s R1, R1/tp may be 0.3 or more and 1.4 or less.

When R1/tp 1s less than 0.3, suflicient roundedness may
not be formed, and as a result, the chipping defect may occur
or the thickness of the external electrode at the corer
portions may be thinned.

On the other hand, when R1/tp exceeds 1.4, a short circuit
due to the exposure of the internal electrodes may occur or
it may be diflicult to form the external electrodes. Here, the
short circuit due to the exposure of the internal electrodes
refers to a case 1n which as the cormers of the body are
polished, the first internal electrode 121 1s exposed to a
surface on which the second external electrode 152 1s
formed and 1s connected to the second external electrode
152, or the second internal electrode 122 1s exposed to a
surface on which the first external electrode 151 1s formed
and 1s connected to the first external electrode 151.

In this case, R1/tp may be greater than 1.0 and 1.4 or less.

In a case 1 which R1/tp 1s controlled to exceed 1.0 when
the connection portions 141 and 142 do not exist, the short
circuit due to the exposure of the internal electrodes 1s likely
to occur. However, even 1n a case m which R1/tp 1s con-
trolled to be greater than 1.0 and 1.4 or less when the
connection portions 141 and 142 are provided according to
the present disclosure, the possibility of occurrence of the
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short circuit due to the exposure of the internal electrodes
may be significantly reduced.

The rounded shapes of the corners of the body 100 on the
cross-sectional surfaces in the first and second directions
may be formed on the connection portions 141 and 142, and
may extend to a portion ol the stacked portion 110 as
illustrated 1n FIGS. 3 and 4.

The first and second connection portions 141 and 142 may
include metal layers 141a and 142a disposed on the stacked
portion 110 and ceramic layers 1415 and 14256 disposed on
the metal layers.

The metal layers 141aq and 142a may be disposed on one
surface and the other surface of the stacked portion 110
opposing each other 1n the second direction (X direction),
respectively, and may be connected to the first and second
internal electrodes 121 and 122, respectively.

The metal layers 141a and 1424 may include a metal
material having high electrical conductivity, and may
include the same metal as the first and/or second internal
clectrode(s) 121/122 1n order to enhance electrical connec-
tion with the first and/or second internal electrode(s) 121/
122. For example, the metal layers 141a and 142a may
include one or more of a noble metal material such as
palladium (Pd), a palladium-silver (Pd—Ag) alloy, or the
like, nickel (N1), and copper (Cu).

The metal layers 141a and 142a may be provided in a
form of a sintered electrode, and may be sintered simulta-
neously with the body 100. In this case, the metal layers
141a and 142a belore being sintered may be transferred to
the body 100 1n a state 1n which it includes metal particles,
and an organic material such as a binder, and the organic
material, or the like may be removed after the metal layers
141a and 142a are sintered.

A thickness ta of each of the metal layers 141a and 142a
1s not particularly limited, but may be, for example, 2 to 7
um. Here, the thickness ta of each metal layer may refer to
a length of the metal layer in the second direction (X
direction).

The ceramic layers 1415 and 1425 may be disposed on the
metal layers 141a and 142a, respectively, and may serve to
improve sealing characteristics to significantly reduce per-
meation ol water, plating solution, and the like from the
outside. The ceramic layers 1415 and 1425 may be formed
s0 as not to cover end surfaces of the metal layers 141a and
142a 1n the first direction (7 direction) and the third direc-
tion (Y direction).

The ceramic layers 14156 and 14256 may be formed of a
ceramic material such as barium titanate or the like. In this
case, the ceramic layers 1415 and 142b6 may include the
same ceramic material as that included 1n the dielectric
layers 111, or may be formed of the same material as the
dielectric layers 111.

The ceramic layers 1415 and 1425 may be formed by the
transterring method similarly to the metal layers 141a and
142a, and may be then subjected to a sintering process.
Before being sintered, the ceramic layers 1415 and 1425
may need to have high adhesion for the purpose of a
transferring process. To this end, before being sintered, the
ceramic layers 1415 and 1426 may include a relatively large
amount of an organic material such as a binder, or the like.
In this case, since some of the organic material may remain
even after the ceramic layers 1415 and 1425 are sintered, the
ceramic layers 1415 and 1425 may include a larger amount
of organic material component than that of the dielectric
layer 111.

A thickness tb of each of the ceramic layers 1s not
particularly limited, but may be, for example, 3 to 15 um.
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Here, the thickness tb of the ceramic layer may refer to a
length of the ceramic layer in the second direction (X
direction).

The first and second connection portions 141 and 142 may
be formed using a method of transferring sheets and may
therefore have a uniform thickness. Accordingly, a ratio of
the mimmum value to the maximum value of the thickness
of each of the first and second connection portions 141 and
142 may be 0.9 to 1.0. Here, the thickness of each of the first
and second connection portions 141 and 142 may refer to a
length of each of the first and second connection portions
141 and 142 1n the second direction (X direction).

FIGS. 6 through 9 are views illustrating processes of
forming a capacitor component, including a connection
portion 141, according to exemplary embodiments in the
present disclosure using a transferring method.

As 1llustrated in FIG. 6, 1n a process of transierring the
metal layer 141a, after a metal layer sheet 140a 1s prepared
on a support 300, the stacked portion 110 may be applied and
compressed to the metal layer sheet 140q to allow the metal
layer 141a to be attached to a surface of the stacked portion
110. The metal layer sheet 140a may be 1n a state before
being sintered, and may include components such as a
binder, an organic solvent, and the like.

Thereatter, as illustrated 1n FIG. 7, after a ceramic layer
sheet 1405 1s prepared on the support 300, the stacked
portion 110 (e.g., having the metal layer 141a attached
thereto) may be compressed to the ceramic layer sheet 14056
to allow the ceramic layer 1415 to be attached to a surface
of the metal layer 141a. The ceramic layer sheet 1405 may
be 1n a state before being sintered, and may 1nclude com-
ponents such as a binder, an organic solvent, and the like.

Thereatter, the metal layer 142a and the ceramic layer
1426 may be formed by repeating the same process on a
surface opposing the surface on which the metal layer 1414
and the ceramic layer 1415 are formed, thereby preparing
the body 100 illustrated 1n FIG. 8.

Thereatter, the capacitor component 10 may be completed
by polishing the corners of the body in a rounded shape
through the polishing process and dipping the polished body
100 1nto the conductive paste to form the external electrodes
151 and 152.

On the other hand, the first connection portion 141 may
also be formed by a single transferring process by preparing
the ceramic layer sheet 14056 and the metal layer sheet 140a
on the support 300 1n a stacked state, as illustrated 1n FIG.
9, without separately transferring the metal layer and the
ceramic layer.

The first and second margin parts 131 and 132 may be
disposed on opposite surfaces of the stacked portion 110,
respectively, 1 the third direction (Y direction) perpendicu-
lar to the first and second directions.

When the internal electrodes are exposed to the outside of
the body, a short circuit may occur due to an introduction of
conductive foreign substances or the like, thereby decreas-
ing reliability of a multilayer ceramic capacitor. Therelore,
conventionally, when the internal electrodes are formed 1n
the dielectric layer, an area of the dielectric layer 1s formed
to be greater than the area of the internal electrodes, and a
margin region 1s formed 1n the remaining peripheral portion
of the iternal electrodes excluding the portions connected
to the external electrodes. When the internal electrodes are
formed 1n the dielectric layer in the manufacturing process,
the internal electrodes have a shape that protrudes from the
margin regions. Such a protruding shape may cause a step,
and when several tens to several hundreds of dielectric
layers are stacked, the dielectric layers are stretched to fill
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the step. When the dielectric layers are stretched, the internal
clectrodes may also be bent. When the internal electrodes
are bent, a breakdown voltage (BDV) may be reduced at the
corresponding bent portions.

Therefore, the capacitor component according to an
exemplary embodiment in the present disclosure may pre-
vent the occurrence of the step due to the internal electrodes
by removing the margin regions from the opposite surfaces
of the stacked portion 110 1n the third direction. Accord-
ingly, reliability of the capacitor component may be
improved by preventing the internal electrodes from being
bent 1n the third direction (Y direction) and preventing the
breakdown voltage from being reduced.

Since the first internal electrode 121 and the second
internal electrode 122 are both exposed on the opposite
surfaces of the stacked portion 110 1n the third direction, the
first and second margin parts 131 and 132 are separately
disposed to protect the internal electrodes formed 1n the
stacked portion 110.

Further, conventionally, there 1s a need to sufliciently
secure a thickness of the margin region in consideration of
manufacturing errors such as misalignment of the internal
clectrodes. However, 1n the stacked portion 110 according to
an exemplary embodiment 1n the present disclosure, since
the first and second internal electrodes 121 and 122 are both
exposed to the opposite surtaces of the stacked portion 1n the
third direction through a cutting process or the like, 1t 1s not
necessary to consider the manufacturing errors such as
misalignment of the internal electrodes. Therelore, since the
width (Wm) of each of the first and second margin parts 131
and 132 may be set to be smaller than the width of the
conventional margin region, capacitance per unit volume of
the capacitor component may be improved.

Therefore, when the body 100 includes the first and
second margin parts 131 and 132, the first internal electrode
121 may be exposed to the opposite surfaces of the stacked
portion 110 1n the third direction (e.g., surfaces 5 and 6) and
one surface (e.g., surface 3) of the stacked portion 110 1n the
second direction, and a portion of the first internal electrode
121 exposed to one surface of the stacked portion 110 1n the
second direction may be connected to the first connection
portion 141. In addition, the second internal electrode 122
may be exposed to the opposite surfaces of the stacked
portion 110 1n the third direction (e.g., surfaces 5 and 6) and
the other surface (e.g., surface 4) of the stacked portion 110
in the second direction, and a portion of the second internal
clectrode 122 exposed to the other surface of the stacked
portion 110 in the second direction may be connected to the
second connection portion 142.

The first and second margin parts 131 and 132 may be
formed of an insulating material, and may be formed of a
ceramic material such as barium titanate. In this case, the
first and second margin parts 131 and 132 may include the
same ceramic material as that included 1n the dielectric layer
111 or may be formed of the same material as the dielectric
layer 111.

A method of forming the first and second margin parts 131
and 132 1s not particularly limited, but the first and second
margin parts 131 and 132 may be formed, for example, by
applying a slurry including ceramic, or stacking dielectric
sheets on the opposite surfaces of the stacked portion 1n the
third direction.

In addition, the first and second margin parts 131 and 132
may also be formed by transierring the dielectric sheets
using the transierring method described above. Accordingly,
the first and second margin parts 131 and 132 may have a
uniform thickness. When a thickness of each of the first and
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second margin parts 131 and 132 1s Wm, a ratio of the
minimum value to the maximum value of Wm may be 0.9
to 1.0.

In a case in which the first and second margin parts 131
and 132 are formed using the method of transierring the
dielectric sheets, 1t 1s preferable that the first and second
margin parts 131 and 132 before being sintered have high
adhesion for a transterring process. To this end, the first and
second margin parts 131 and 132 may include a relatively
large amount of an organic material such as a binder. In this
case, since some of the organic material may remain even
after the first and second margin parts 131 and 132 are
sintered, the first and second margin parts 131 and 132 may
include a larger amount of the organic material component
than 1s contained 1n the dielectric layer(s) 111.

It 1s not necessary to particularly limit the thickness Wm
of each of the first and second margin parts 131 and 132.
However, according to the present disclosure, since suili-
cient roundedness may be formed at the corners of the body
by disposing the connection portions 141 and 142 on the
stacked portion 110, Wm may be significantly reduced and
the capacitance per unit volume of the capacitor component
may be improved.

For example, according to the present disclosure, even 1n
a case 1 which Wm 1s 15 um or less, since suflicient
roundedness may be formed and the internal electrodes 121
and 122 may also be protected, the capacitance per unit
volume may be improved.

In addition, a lower limit of Wm 1s not particularly limited
and may be appropriately selected in consideration of a
radius of curvature R2 of the comner of the body on the
cross-sectional surface in the second and third directions of
the body (e.g., a cross-sectional surface in X-Y direction, a
cross-sectional surface 1 L-W directions), for example, 5
Lm or more.

Here, the thickness (Wm) of each of the first and second
margin parts refers to a length of each of the first and second
margin parts 131 and 132 in the third direction (Y direction).

Referring to FIGS. 5A and 5B, when a thickness of each
of the first and second margin parts 131 and 132 1s Wm, and
a radius of curvature of the corner of the body on a
cross-sectional surface in the second and third directions
(e.g., a cross-sectional surface 1n X-Y directions, a Cross-
sectional surface i L-W directions) 1s R2, R2/Wm may be
0.3 or more and 1.4 or less.

When R2/Wm 1s less than 0.3, suflicient roundedness may
not be formed, and as a result, the chipping defect may occur
or the thickness of the external electrode at the corer
portions may be thinned.

On the other hand, when R2/Wm exceeds 1.4, a short
circuit due to the exposure of the internal electrodes may
occur or it may be dificult to form the external electrodes.
Here, the short circuit due to the exposure of the internal
clectrodes refers to a case 1n which as the comners of the body
are polished, the first internal electrode 121 1s exposed to a
surface on which the second external electrode 152 1s
formed and 1s thereby connected to the second external
electrode 152, or the second internal electrode 122 1s
exposed to a surface on which the first external electrode 151
1s formed and i1s thereby connected to the first external
clectrode 151.

In this case, R2/Wm may advantageously be set to be
greater than 1.0 and 1.4 or less.

In a case 1n which R2/Wm 1s controlled to exceed 1.0
when the connection portions 141 and 142 do not exist, the
short circuit due to the exposure of the internal electrodes 1s
likely to occur. However, even 1n a case in which R2/Wm 1s
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controlled to be greater than 1.0 and 1.4 or less when the
connection portions 141 and 142 are provided according to
the present disclosure, the possibility of the occurrence of
short circuits due to the exposure of the internal electrodes
may be significantly reduced.

On the other hand, to facilitate the polishing process, the

radius of curvature R2 of the corner of the body on the
cross-sectional surface in the second and third directions
may be the same as the radius of curvature R1 of the corner
the body on the cross-sectional surface in the first and
second directions, but 1s not particularly limited. The corners
of the body may also be polished so that R2 and R1 are
different from each other.
In addition, the first and second margin parts 131 and 132
may be divided into a first region adjacent to (e.g., and
tacing) the stacked portion 110 and a second region adjacent
to (e.g., and facing) an outer surface of the body 100.

Here, the first region and the second region of the margin
parts 131 and 132 may have diflerent contents of magnesium
(Mg).

Accordingly, an oxide layer may be formed on surfaces of
the margin parts 131 and 132 1n contact with the stacked
portion 110, and an insulating property may be ensured to
alleviate an electric field concentration. Therefore, a break-
down voltage (BDV) may be improved and an occurrence
rate of a short circuit may be reduced.

In addition, the second region of the margin parts 131 and
132 may be adjusted so as to have the content of magnesium
(Mg) greater than that of the first region, and compactness
of the second region may be increased, thereby improving
moistureproof reliability. The first region of the margin parts
131 and 132 may be adjusted so as to have the content of
magnesium (Mg) smaller than that of the second region,
thereby increasing adhesion with the stacked portion 110.

As the first and second connection portions 141 and 142
are formed using the transferring method after the first and
second margin parts 131 and 132 are formed on the stacked
portion 110, the first connection portion 141 may be dis-
posed to cover one surface of each of the first and second
margin parts 131 and 132 1n the second direction (X direc-
tion), and the second connection portion 142 may be dis-
posed to cover another surtace of each of the first and second
margin parts 131 and 132 opposing the one surface in the
second direction (X direction).

In addition, the first connection portion 141 may be

disposed within a range that does not deviate from one
surface of the stacked portion 110 and each of the first and
second margin parts 131 and 132 in the second direction (X
direction) (e.g., the first connection portion may be disposed
on only one surface of each of the stacked portion and the
first and second margin parts, and may not extend onto any
other surface of the stacked portion and the first and second
margin parts), and the second connection portion 142 may
be disposed within a range that does not deviate from the
other surface of the stacked portion 110 and each of the first
and second margin parts 131 and 132 1n the second direction
(X direction) (e.g., the second connection portion may be
disposed on only one surface of each of the stacked portion
and the first and second margin parts, and may not extend
onto any other surface of the stacked portion and the first and
second margin parts). That 1s, the first connection portion
141 may not extend to the opposite surfaces of the stacked
portion 110 in the first direction (Z direction), and may not
extend to the opposite surfaces of the first and second margin
parts 131 and 132 1n the third direction (Y direction).
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The first and second external electrodes 151 and 152 may
be disposed on the first and second connection portions 141
and 142, respectively.

The first external electrode 151 may be electrically con-
nected to the first internal electrode (s) 121 through the metal
layer 141a of the first connection portion 141, and the
second external electrode 152 may be electrically connected
to the second internal electrode (s) 122 through the metal
layer 142a of the second connection portion 142.

The first and second external electrodes 151 and 152 may
be disposed to be extended to the opposite surfaces of the
first and second connection portions 141 and 142 1n the first
direction (7 direction), and the metal layers 141a and 142q
of the first and second connection portions may be exposed
in the first direction (Z direction) of the first and second
connection portions so as to be connected to the first and
second external electrodes 151 and 152, respectively. In this
case, the first and second external electrodes 151 and 152
may also be disposed to be extended to the opposite surfaces
of the first and second connection portions 141 and 142 1n
the third direction (Y direction), and the metal layers 141a
and 142a of the first and second connection portions may
also be exposed 1n the third direction (Y direction) of the first
and second connection portions so as to be connected to the
first and second external electrodes 151 and 152, respec-
tively.

In addition, the first and second external electrodes 151
and 152 may be disposed to be extended to portions of the
first and second surfaces 1 and 2 of the body. In this case, the
first and second external electrodes 151 and 152 may also be
disposed to be extended to portions of the fifth and sixth
surfaces 5 and 6 of the body.

A method of forming the first and second external elec-
trodes 151 and 152 1s not particularly limited, and the first
and second external electrodes 151 and 152 may be formed,
for example, by dipping the body in a paste including
conductive metals and glass.

In this case, the conductive metal may include one or
more selected from the group consisting ol copper (Cu),
silver (Ag), nickel (N1), and an alloy thereof.

According to an exemplary embodiment in the present
disclosure, since the corners of the body 100 have the
rounded shape, a phenomenon 1n which the thickness of the
external electrodes 151 and 152 1s thinned at the corners of
the body 100 may be suppressed even 1n the case 1n which
the external electrodes are formed using the dipping process.

Therefore, when a thickness of each of the first and
second external electrodes 151 and 152 i1s tc, a ratio of the
minimum value to the maximum value of t¢c may be 0.8 to
1.0.

Meanwhile, in order to improve mountability with the
board, a plating layer may be formed on the first and second
external electrodes 151 and 152.

More specifically, the plating layer may be a nickel (IN1)
plating layer and/or a tin (Sn) plating layer. The N1 plating
layer and the Sn plating layer may be sequentially formed on
the electrode electrodes. The plating layer may also include
a plurality of N1 plating layers and/or a plurality of Sn
plating layers.

A size of the capacitor component 10 1s not particularly
limited, but as the size of the capacitor component 1s smaller,
the capacitance per unit volume according to the present
disclosure may be significantly improved.

In particular, 1n the case of the capacitor component of
0603 size having a length of 0.6 mm or less and a width 0.3
mm or less, the capacitance per unit volume may be sig-
nificantly improved. Here, the length of the capacitor com-
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ponent may refer to a length of the capacitor component in
the second direction (X direction), and the width of the
capacitor component may refer to a length of the capacitor
component in the third direction (Y direction).

As set forth above, according to the exemplary embodi-
ment 1n the present disclosure, the capacitance per unit
volume may be improved and the moistureprootf reliability
may be improved by disposing the connection portions on
the stacked portion.

In addition, suflicient roundedness may be formed at the
corners ol the body, and when the round 1s formed at the
corners of the body, the thickness of each of the external
clectrodes may be uniformly formed and the external elec-
trodes may be formed to have a thin thickness.

In addition, when the margin parts are disposed on the
opposite side surfaces of the stacked portion, the capacitance
per unit volume may be further improved.

Various advantages and eflects of the present disclosure
are not limited to the description above, and may be more
readily understood 1n the description of exemplary embodi-
ments 1 the present disclosure.

While exemplary embodiments have been shown and
described above, 1t will be apparent to those skilled in the art
that modifications and variations could be made without
departing from the scope of the present invention as defined
by the appended claims.

What 1s claimed 1s:

1. A capacitor component comprising:

a body including a stacked portion 1n which first internal
clectrodes and second internal electrodes are alter-
nately stacked with each other and with dielectric
layers therebetween in a first direction, and including
first and second connection portions disposed on oppo-
site surfaces of the stacked portion, respectively, 1 a
second direction perpendicular to the first direction
without extending onto opposite surfaces of the stacked
portion 1n the first direction; and

first and second external electrodes disposed on the first
and second connection portions, respectively,

wherein the first and second connection portions each
include a metal layer disposed on the stacked portion
and a ceramic layer disposed on the metal layer,

corners of the body have a rounded shape in a cross-
section of the body extending in the first and second
directions, and

the metal layer of at least one of the first or second
connection portions 1s directly connected to the first or
second external electrode, respectively, in the first
direction.

2. The capacitor component of claim 1, wherein a ratio of
the minimum value to the maximum value of a thickness of
cach of the first and second connection portions 1s 0.9 to 1.0.

3. The capacitor component of claim 1, wherein a thick-
ness of the metal layer of each of the first and second
connection portions 1s 2 to 7 um.

4. The capacitor component of claim 1, wherein a thick-
ness of the ceramic layer of each of the first and second
connection portions 1s 3 to 15 um.

5. The capacitor component of claim 1, wherein the
ceramic layer of each of the first and second connection
portions includes a larger amount of organic material com-
ponent than that of the dielectric layers.

6. The capacitor component of claim 1, wherein the body
includes first and second margin parts disposed on respec-
tive surfaces of the stacked portion opposite each other in a
third direction perpendicular to the first and second direc-
tions.
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7. The capacitor component of claim 6, wherein a thick-
ness of each of the first and second margin parts 1s Wm, a
radius of curvature of the corner of the body on an end
surface 1n the second and third directions 1s R2, and R2/Wm
1s 0.3 or more and 1.4 or less.

8. The capacitor component of claim 7, wherein R2/Wm
1s greater than 1.0 and 1.4 or less.

9. The capacitor component of claam 1, wheremn the
stacked portion includes:

a capacitance forming part forming a capacitance by
including the first and second internal electrodes dis-
posed to face each other while having the dielectric
layers interposed therebetween, and

upper and lower protective parts respectively disposed
above an uppermost internal electrode of the first and
second 1nternal electrodes and below a lowermost
internal electrode of the first and second internal elec-
trodes of the capacitance forming part, and

wherein a thickness of each of the upper and lower
protective parts 1s tp, a radius of curvature of the corner
of the body on a cross-sectional surface extending in
the first and second directions 1s R1, and R1/tp 15 0.3 or
more and 1.4 or less.

10. The capacitor component of claim 9, wherein R1/tp 1s

greater than 1.0 and 1.4 or less.

11. The capacitor component of claim 9, wherein a
thickness of each of the upper and lower protective parts 1s
20 um or less.

12. The capacitor component of claim 1, wherein a
thickness of each of the first and second external electrodes
1s tc, and a ratio of the mimmimum value to the maximum
value of tc 1s 0.8 to 1.0.

13. A capacitor component comprising:

a body including a stacked portion 1n which {first internal
clectrodes and second internal electrodes are alter-
nately stacked with each other and with dielectric
layers therebetween 1n a first direction, including first
and second connection portions disposed on opposite
surfaces of the stacked portion, respectively, 1 a sec-
ond direction perpendicular to the first direction with-
out extending onto opposite surfaces of the stacked
portion in the first direction, and including first and
second margin parts disposed on opposite surfaces of
the stacked portion, respectively, 1n a third direction
perpendicular to the first and second directions; and

first and second external electrodes disposed on the oppo-
site surfaces of the stacked portion in the second
direction and the first and second connection portions,
respectively,

wherein the first and second connection portions each
include a metal layer disposed on the stacked portion
and a ceramic layer disposed on the metal layer such
that the metal layer of at least one of the first or second
connection portions extends beyond both ends of the
ceramic layer in the first or third directions.

14. The capacitor component of claim 13, wherein the first
and second external electrodes are disposed to extend to
opposite surfaces of the first and second connection portions
in the first direction, and

the metal layer of each of the first and second connection
portions 1s exposed 1n the first and third directions to a
respective one of the first and second external elec-
trodes and 1s connected to the respective one of the first
and second external electrodes.

15. The capacitor component of claam 13, wherein the

body includes first and second surfaces opposing each other
in the first direction, third and fourth surfaces opposing each
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other 1in the second direction, and fifth and sixth surfaces
opposing each other 1n the third direction, and
the first and second external electrodes are disposed to

cach extend to portions of the first and second surfaces
of the body.

16. The capacitor component of claim 13, wherein a
length of the capacitor component 1s 0.6 mm or less, and a
width of the capacitor component 1s 0.3 mm or less.

17. The capacitor component of claim 13, wherein the first
connection portion 1s disposed to cover one surface of each
of the first and second margin parts, and

the second connection portion 1s disposed to cover

another surface of each of the first and second margin
parts opposite to the one surface 1n the second direc-
tion.

18. The capacitor component of claim 13, wherein the first
connection portion 1s disposed on only one surface of each
ol the stacked portion and the first and second margin parts,
from among all surfaces of the stacked portion and the first
and second margin parts, and

the second connection portion 1s disposed on only another

surface of each of the stacked portion and the first and
second margin parts, from among all surfaces of the
stacked portion and the first and second margin parts.

19. The capacitor component of claim 13, wherein the first
internal electrode 1s exposed to the opposite surfaces of the
stacked portion 1n the third direction and to one surface of
the stacked portion 1n the second direction, and

the second internal electrode 1s exposed to the opposite

surfaces of the stacked portion 1n the third direction and
another surface of the stacked portion opposite to the
one surface in the second direction.

20. The capacitor component of claim 13, wherein a
thickness of each of the first and second margin parts 1s 15
um or less.

21. The capacitor component of claim 13, wherein when
a thickness of each of the first and second margin parts 1s
Wm, a ratio of the minimum value to the maximum value of
Wm 1s 0.9 to 1.0.

22. A capacitor component comprising:

a stacked portion including first internal electrodes and

second 1nternal electrodes that are alternately stacked
and have dielectric layers disposed therebetween 1n a
first direction;

first and second connections portions each including a

metal layer disposed on the stacked portion and a
ceramic layer disposed on the metal layer, the first and
second connections portions being respectively dis-
posed on first and second opposing surfaces of the

10

15

20

25

30

35

40

45

16

stacked portion 1n a second direction perpendicular to
the first direction, without extending onto opposite
surfaces of the stacked portion 1n the first direction, and
respectively connected to the first internal electrodes
and the second internal electrodes; and

first and second external electrodes respectively disposed

on the first and second connections portions,

wherein corners of the first and second connections por-

tions including at least a portion of the metal layer of
the first or second connection portion, and corners of
the stacked portion along edges of the first and second
opposing surfaces, have a rounded shape.

23. The capacitor component of claim 22, wherein the first
connection portion covers the first opposing surface of the
stacked portion, and the first connection portion extends on
only the first opposing surface of the stacked portion from
among all surfaces of the stacked portion, and

the second connection portion covers the second opposing

surface of the stacked portion, and the second connec-
tion portion extends on only the second opposing
surface of the stacked portion from among all surfaces
of the stacked portion.

24. The capacitor component of claim 22, wherein the
stacked portion mcludes upper and lower protective parts
respectively disposed above an uppermost internal electrode
of the first and second internal electrodes and below a
lowermost 1nternal electrode of the first and second internal
clectrodes of the stacked portion, and

a thickness of each of the upper and lower protective parts

1s tp, a radius of curvature of the comers of the first and
second connections portions and of the stacked portion
1s R1, and R1/tp 1s 0.3 or more and 1.4 or less.

25. The capacitor component of claim 22, wherein the
stacked portion turther includes first and second insulating,
margin parts disposed on opposing surfaces of the stacked
portion 1n a third direction perpendicular to the first and
second directions, and

a thickness of each of the first and second insulating

margin parts 1s Wm, a radius of curvature of the corners
of the first and second connections portions and of the
stacked portion 1s R2, and R2/Wm 1s 0.3 or more and
1.4 or less.

26. The capacitor component of claim 235, wherein the first
and second connections portions extend from the respective
first and second opposing surfaces of the stacked portion to
edges of the first and second 1nsulating margin parts copla-
nar with the respective first and second opposing surfaces of
the stacked portion.
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